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TITLE 

An arrangement and a method for controlling units within a flow, 
TECHNICAL FIELD 

5 The present invention relates to an arrangement for controlling units within a 
flow, in accordance with the preamble of the appended claim 1. More 
particularly, the invention is intended for use in connection with sorting, 
grouping and distribution of a flow of products in a manufacturing process or 
similar. The invention also relates to a method for such control, in 
1 0 accordance with the preamble of the appended claim 5, 

STATE OF THE ART 

It is previously known to use various systems for transport and feeding of 
piece goods, such as the products of a manufacturing process, from one 
15 place to another. For example, such systems could include transport tracks 
and control devices intended for sorting, distribution and grouping of such 
products. 

In the above-mentioned systems, transport devices are normally used for 
20 forwarding the products in a running flow at a certain speed. Such transport 
devices would then be arranged in accordance with the current application, 
and might for example be arranged for feeding a product from a first station 
comprising a manufacturing process to a second station comprising 
packaging of a number of such products. 

25 

For some types of product flow within a manufacturing process, very high 
flow rates may occur. As an example of such a flow, the manufacture of 
paper, to be used for example as toilet and kitchen roll paper, could be 
mentioned. In such a manufacturing process, initially very long paper rolls are 
30 manufactured, which are subsequently cut into a very large number of 
smaller rolls (i.e. the finished toilet and kitchen rolls) of a predetermined 
length. These finished rolls are then conveyed further to a station for 
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grouping into larger units, e.g. packages of eight rolls, which are subse- 
quently conveyed to a further station for packaging, e.g. into bales in turn 
comprising eight such packages. 

5 In connection with the above process, a very high paper feeding speed will 
entail a further, substantial increase of the flow rate after the cutting into 
separate rolls. This flow rate increase could then cause a requirement for 
distributing the flow of finished rolls from a main flow into a larger number of 
subsequent flows. For example, one single manufacturing station could then 
10 be used for producing a flow of rolls being fed to five or ten subsequent 
stations for grouping and packaging. 

In this connection it is previously known to distribute manufactured products 
from a main flow into several subsequent partial flows, i.e. into one of several 

15 different paths of a subsequent flow. Such known systems are however 
characterised by a relatively low flow rate, as the main flow has to be stopped 
during a short period of time, in which the product in the front rank of the 
main flow is guided into one of the subsequent partial flows. Only then can 
the main flow go on, whereupon the procedure will be repeated with the 

20 following product. 

The problem may in some cases be solved by designing the manufacturing 
process in question with large buffers, or with dedicated extended conveyors. 
One problem with such solutions is, however, their space requirement. This 
25 in turn will be a disadvantage when producing for example in factories with a 
small floor area. 

DISCLOSURE OF INVENTION 

The object of the present invention is to provide an improved arrangement for 
30 the control of a flow of units, e.g. manufactured products, whereby the above- 
mentioned problems can be solved. This is achieved by means of an 
arrangement, the characteristics of which are defined by the appended claim 
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1. Said object will also be achieved through a method, the characteristics of 
which are defined by the appended claim 5. 

The invention constitutes a device for controlling units within a flow from at 
5 least one incoming feeder track into at least one outgoing feeder track, 
comprising at least one shifting unit for controlled shifting of said flow into one 
or more selectable paths of said outgoing feeder track. The invention is 
characterised by said shifting unit being provided with means for controlling 
the speeds of the respective units, for separation of the units in the 
1 0 longitudinal direction of flow, said separation enabling said controlled shifting. 

Through the invention, several advantages are achieved. Primarily it should 
be noted that the invention allows high unit flow rates. Besides this, there will 
be no capacity losses during shifting, as a continuous flow is conveyed also 
15 during the shifts. Furthermore, a counting of the units is enabled, due to the 
above separation. 

Preferred embodiments of the invention are defined by the subsequent 
dependent claims. 

20 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will be described in further detail below, with reference to a 

preferred embodiment example and the enclosed drawings, wherein: 

Fig. 1 shows an arrangement according to the present invention; 

Fig. 2 shows an arrangement according to an alternative embodiment of 

the present invention; 
Fig. 3 shows, in principle, a further embodiment of the invention. 

25 PREFERRED EMBODIMENTS 

Fig. 1 illustrates, schematically, a perspective view of an arrangement 
according to the present invention. According to a first, preferred 
embodiment, the invention is arranged as a station 1 in connection with a 
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manufacturing process for manufacturing toiiet paper rolls. The invention is 
however not limited to such an application, but may be used for a multitude of 
different product flows. 

5 According to what is shown in Fig. 1, the station 1 comprises a base 2 
supporting an incoming track 3 for feeding a flow of units, in the form of 
packages of toilet rolls 4, for example packaged with eight toilet rolls in each 
package 4. 

1 0 The incoming track 3 comprises a transport device for controlling and feeding 
of the packages 4 in the direction indicated by the arrow 5 in Fig. 1. 
Preferably, the transport device may comprise endless conveyor belts on 
both sides of the packages 4, feeding the packages 4, by means of a motor 
drive, in the direction of said arrow 5 at a predetermined speed. The principle 

15 for controlling a product flow by means of conveyor belts and similar devices 
is as such previously known and will not be described in detail here. 

The packages 4 are directed along the incoming feeder track 3 to a further 
unit in the form of a shifting unit 6, preferably in the form of a feeder track 

20 comprising a transport device which, like the incoming feeder path 3, is 
arranged for feeding units forward at a certain speed. However, the shifting 
unit 4 is arranged so as to be able to pivot in the horizontal plane, as 
indicated by a second arrow 7 in Fig. 1 . For this purpose, the shifting unit 6 is 
pivotally arranged so as to allow pivoting about an imaginary axis 8, 

25 extending substantially in a vertical direction. 

By means of the shifting unit 6, each package can be guided in the direction 
of an outgoing track, preferably likewise equipped with conveyor belts or 
similar, for transporting the packages 4 forward. More precisely, the shifting 
30 unit 6 is designed to guide each package 4 along a multitude of different, 
horizontally spaced courses or paths 10, depending on the currently set 
pivoting position of the shifting unit 6. In this manner, the packages 4 are 
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guided to a predetermined position along a certain path 10 of the outgoing 
track 9. In the embodiment shown in Fig. 1, the outgoing track 9 consists of a 
conveyor belt used for grouping the packages 4 into groups of eight, which, 
in a subsequent (not illustrated) station may be packaged in a suitable 
5 manner, e.g. by plastic wrapping. This corresponds to the outgoing track 9 
being defined with eight different paths 10 T as indicated by arrows in Fig. 1. 

A basic principle behind the invention is that the shifting unit 6 is arranged for 
a regulated speed control of the flow of packages 4, i.e. a speed control of 

0 the transport device included as an integral part of the shifting unit 6. 
Preferably, this speed control is performed as an acceleration of the 
packages 4, i.e. an increase of the speed of the individual package 4 in 
relation to the speed of the packages 4 along the incoming track 3. Due to 
this acceleration, a separation is created between two consecutive packages 

5 4. This in turn will result in a certain distance 1 between two packages 4. The 
distance 1 corresponds to a certain time span, during which a shifting of the 
shifting unit 6 may be performed. In other words, the shifting unit 6 is then 
pivoted about its pivot axis 8, thereby guiding the subsequent package to 
another path 1 0 of the outgoing track 9. 

D 

The invention is thus used for continuous distribution of the packages 4 from 
an incoming flow into one ore more outgoing flows. This is achieved by 
means of a controlled acceleration with a subsequent separation of the 
packages 4, in order to create, in this manner, a controlled distance 1 
5 between the packages 4. Through the creation of this distance 1 , a shifting 
and distribution may be performed between a number of outgoing flows. 
Preferably, the packages 4 will be separated by a distance 1 corresponding 
to the length of one package 4. 

D For the control of the packages according to the invention, the shifting unit 6 
is connected to a control unit (not shown), which is preferably computer- 
based and functioning to govern the procedure of speed control and package 
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4 shifting in the shifting unit 6, a/o in dependence of the speed of the 
incoming track 3 and the properties of the shifting unit 6 and the outgoing 
track 9, respectively. Thus, the invention could be said to include means for 
control of the speed regulation and of the shifting of the shifting unit, said 
5 means comprising a control unit connected to the shifting unit 6, conveyor 
means being controlled to a suitable speed, and means for the actual 
pivoting of the shifting unit 3 (preferably consisting of an electrical motor 
controlled by commands from the control unit so as to initiate the shifting at 
the appropriate points in time), all used for separating the units 4 in the 
10 longitudinal direction of the flow, enabling said shifting. The invention enables 
a control procedure at a very high average flow rate or speed. In particular, 
shifting can be performed while a continuous flow of packages 4 is passing 
through the shifting unit 6. 

15 A further advantage of the invention is that the above-mentioned separation 
of packages 4 enables counting the number of packages 4 passing the 
shifting unit 6. 

The invention can be used to control and feed the individual package 4 by 
20 means of transport devices acting transversally on the packages, as 
illustrated by Fig.1. At a station 1a, in accordance with an alternative 
embodiment of the invention shown in Fig. 2, the invention can instead be 
utilised to control and feed units, e.g. in the form of toilet paper rolls 4a, by 
means of transport devices acting vertically. In the latter drawing, two 
25 incoming tracks 3a, 3b and two shifting units 6a, 6b are shown, functioning 
so as to control each toilet roll 4a by supporting it vertically. This station 1a 
further comprises an outgoing track 9a subdivided into four different paths 
10a, 10b, 10c, 10d. 

30 Through controlling the speed of the toilet rolls 4a within the shifting units 6a, 
6b, a continuous shifting into one of the different paths 10a, 10b, 10c, 10d of 
the outgoing track 9a is enabled. To this end, each shifting unit is arranged 
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for pivoting about an imaginary axis, 8a, 8b, respectively, extending 
substantially in the vertical direction. 

Through each transport device in the respective shifting unit 6a, 6b, being 
5 arranged so as to contact the rolls 4a from above and from below, a very 
compact arrangement is provided, where the shifting units 6a, 6b can be 
pivoted to allow feeding into two adjacent paths (e.g. 10b and 10c) of the 
outgoing track 9a. 

10 According to a further embodiment of the invention, an increased average 
speed is allowed of the flow of units through a station. This embodiment is 
described with reference to Fig. 3, which shows, in principle, a top view of a 
station 1c that could be designed according to what is shown in Fig. 1, but 
that is designed with an incoming track 3c arranged for feeding units 4c in a 

15 direction indicated by an arrow 5, i.e. towards the right in the figure. 
According to the embodiment, the incoming track 3c is arranged for a 
variable speed of the units 4c, preferably periodically variable. Furthermore, 
the shifting unit 6c is arranged with a constant speed, preferably higher than 
the highest momentary speed of the incoming track 3c. Through this 

20 arrangement, a feeding is achieved that allows a variable distance between 
the units 4c as they are fed along the shifting unit 6c. This variable distance 
can be used, according to the embodiment, to perform a shifting of the flow 
under transfer to an outgoing track 9c (e.g. between different paths 10e, 10f, 
10g, 10h T 10i), in between two consecutive units (indicated with 4d and 4e, 

25 respectively, in Fig. 2), between which there is a distance of such magnitude 
that said shifting is possible. Thus, the shifting unit 6c is then shifted so as to 
direct the flow to another one of the paths 10e, 10f, 10g t 10h, 10i of the 
outgoing track 9c. 

30 The embodiment according to Fig. 3 is suitable for those applications where 
very high flow rates (in the order of 300 products per minute or higher) are 
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required. This embodiment is also suitable where the shifting of an entire 
group of units is wanted. 

The invention can be utilised for grouping a flow of units within a process, 
5 that is directing the individual unit into a formation or group suitable for a 
certain subsequent treatment, e.g. packaging. The invention is also suitable 
for sorting a flow of units, i.e. guiding the individual unit into different paths of 
an outgoing track, depending on what type of unit is passing the shifting unit 
(e.g. a unit of a first material to a first path, a unit of a second material to a 
10 second path, etc.). The invention is also suitable for distributing units from 
e.g. one incoming flow into several outgoing flows. 

The invention will not be limited to the embodiments described above, but 
can be varied within the scope of the appended claims. For example, the 
15 invention is not limited to controlling a flow along a substantially horizontal 
plane between different paths of an outgoing track, but may also be utilised 
for controlling units vertically, i.e. between different paths arranged at 
different vertical levels. 

The invention can be used with flows of several different types of units 
besides rolls of paper, as described above. The invention also allows very 
quick shifting of the shifting unit between different paths of an outgoing track. 
More precisely, shifting can be performed within about 0.1 second, allowing a 
flow rate in the order of 300 units per minute. The invention may however be 
dimensioned for a different shifting time. The embodiment illustrated in Fig. 3 
will allow an average flow rate in excess of 300 units per minute. 

The invention can be used for one or several incoming flows distributed into a 
larger or smaller number of outgoing flows. The invention may thus be 
applied onto a flow running in the reverse direction, compared to what is 
shown e.g. in Fig. 1, that is, for merging various partial flows into one single, 
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larger flow. An identical number of incoming and outgoing flows is also 
conceivable, if the invention is used for the sorting of units. 

The incoming track could be comprised of a transport track where the units 
5 are transported at a certain speed, or could alternatively be comprised of a 
buffer with substantially stationary units, which are successively fed into the 
shifting unit. 

The transport devices used within the shifting unit and, if applicable, also in 
10 the incoming and the outgoing track, could be of the endless conveyor belt 
type, made of rubber or similar material. Alternatively, the transport devices 
may consist of band conveyors, belt conveyors or chain conveyors. 
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CLAIMS 

1 . An arrangement for controlling units (4; 4a) within a flow from at 
least one incoming feeder track (3; 3a) into at least one outgoing feeder track 

5 (9; 9a), comprising at least one shifting unit (6; 6a) for controlled shifting of 
said flow into one or more selectable paths {10; 10a) of said outgoing feeder 
track (9; 9a), characterised by said shifting unit (6; 6a) being 
provided with means for controlling the speeds of the respective units (4; 4a), 
for separation of the units (4; 4a) in the longitudinal direction of flow, said 
1 0 separation enabling said controlled shifting. 

2. The arrangement according to claim 1, characterised by 
. said means functioning to control the speed of each unit (4; 4a), with a 

controlled acceleration of said unit (4; 4a) up to a speed exceeding the speed 
15 of the flow within said incoming track (3; 3a), said separation resulting in a 
distance (1) between two consecutive units (4; 4a), inside said shifting unit 
(6; 6a). 

3. An arrangement according to claim 1 or 2, characterised 
20 by functioning to perform said shifting during a continuous flow of units (4; 

4a), without arresting said flow. 

4. An arrangement according to any one of the preceding claims, 
characterised by said incoming track (3c) being arranged for feeding 

25 units at a variable speed, whilst the shifting unit (6c) is arranged for a 
constant speed, said means being arranged to control the shifting after a 
predetermined number of units (4c). 

5. A method for controlling units (4; 4a) within a flow from at least 
30 one incoming feeder track (3; 3a) into at least one outgoing feeder track (9; 

9a), comprising controlled shifting of said flow into one or more selectable 
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paths (10; 10a) of said outgoing feeder track (9; 9a), characterised 
- by comprising: 

controlling the speeds of the respective units (4; 4a), for 
5 separation of the units (4; 4a) in the longitudinal direction of flow, 

said shifting being performed between two consecutive units (4; 
4a) separated by a distance enabling said controlled shifting. 
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